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PROCEEDINGS

CHAIRMAN HAMILTON: Please be seated. We'll
call the briefing to order. We've got a very smart
group today. I tell you what, you are very
impressive. Welcome. Catherine, I'11 turn it over
to you and let you educate us.

MS. HEIGEL: AT11 right, thank you. Good
morning, Mr. Chairman, Commissioners. My name is
Catherine Heigel. I'm here on behalf of Duke
Energy Carolinas and am happy to see you all again.

We are excited to be here this morning to talk
to you all about what we think are very exciting
developments in technology that will help to
revolutionize our business and the way we deliver
it.

Let me introduce, before I get too far, the
panel that we have here today for Duke. We have
Ms. Diane Denton, who is a director in our
regulatory strategy group; Mr. Rob Manning, who is
vice president of field operations; Matt Smith,
who's the director of technology development; and
Carol Shrum, who is our vice president of rates.

Before we get into the presentation, we have
two aspects of the presentation this morning. We

have a PowerPoint, and we have some video clips we
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would Tike to show you all.

We have, as you know, a pending docket on
energy efficiency, so we would ask your
understanding that there may be certain questions
that we might not be able to answer as it relates
to a specific energy efficiency program, as a
result of that pending docket. And I also wanted
to make clear that we are not here for any request.
This is purely informational, to let you know what
we are doing and looking at and evaluating, and
some of the things that we're finding to be very
exciting in the industry. And we know that you all
hear about these things at NARUC and other places,
and we'd Tike you to know that one of your
utilities is evaluating these options.

As we go through the presentation, we
certainly welcome your questions and would hope
that you would feel free to ask them, and of
course, at the end we'll also have an opportunity
for questions, as well.

So with that, we'll go ahead and get started,
and Ms. Diane Denton will kick it off, as soon as I
give her the clicker [indicating].

MS. DENTON: [Indicating.]

CHAIRMAN HAMILTON: Lessie, we don't want to
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ALLOWABLE EX PARTE BRIEFING Duke / Smart Grid Activity 6

leave you out. Happy to have you, Ms. Hammonds,
with us this morning.

MS. HAMMONDS: Thank you, Mr. Chairman.

Lessie Hammonds, here today, as Executive Director
Dukes Scott's designee for ORS.

CHAIRMAN HAMILTON: Thank you, very much, for
being with us.

MS. HAMMONDS: Thank you.

MS. DENTON: Good morning, Mr. Chairman and
Commissioners. I appreciate the opportunity to
come and talk with you today about smart grids.

As Catherine mentioned, what we want to talk
to you about today 1is just to provide an
educational overview on smart grid activity in the
United States. We want to talk about what we
believe are the benefits of implementing a smart
grid, what Duke Energy 1is doing around smart grid
and new technologies. We want to bring that to
South Carolina and talk about what we've been doing
specifically in this State. And then, as Catherine
mentioned, we'll wrap up with just a few video
clips that are illustrative of kind of the smart
grid vision and the possibilities that we think are
coming in the near future.

And as Catherine mentioned, please just stop
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me and let's answer questions as we go.

Let me start by just touching on new federal
legislation, the Energy Independence And Security
Act of 2007. This was legislation signed into Taw
by President Bush December 19, 2007, and it really
has several key areas of focus. It is quite broad,
but if I were to summarize and tell you kind of
what the key buckets are, in terms of the
legislation, it focuses on energy security for the
United States, and really in terms of making us a
more energy-secure country it focuses on things
1ike vehicle fuel economy, the production --
increasing the production of bio-fuels. It focuses
a lot on how do we save energy as a company [sic]
through appliance standards, building and industry
standards. It touches on carbon capture and
sequestration, and it also focuses on smart grids.

And there are many definitions of smart grids.
I imagine, if you even asked each one of us here at
the table, we might define it a little differently.
But, I thought we might start by just the
definition that's offered in this new Tlegislation,
which is really referring to a distribution system
that allows for two-way communication. You'll hear

that a 1ot as you hear about smart grids or smart
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metering technology, but what we're talking about
is the flow of information in two directions, both
to and from the customer's home. And really, as we
talk about smart grids, we even talk about inside
the customer's house, being able to gather
information from things 1ike thermostats,
appliances, other devices, and then giving that
information back to the utility.

It includes a variety of other operational and
energy measures. Rob Manning will be getting into
details around that, but we're not just here
talking about smart meters, and I think that's an
important point to capture.

Key aspects of this legislation that we just
wanted to bring to your attention: First, we did
provide you with a handout of Title XIII, which is
the section of this Tegislation that deals with
smart grids. It's not very long, so you have a
summary of that in front of you, just for your
information. And a couple of the sections within
the smart grid that I just wanted to bring to your
attention are listed here on this slide.

The first is that, you know, the Department of
Energy is going to report to Congress on the

deployment of technologies and any barriers to
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ALLOWABLE EX PARTE BRIEFING Duke / Smart Grid Activity 9

deployment. There's going to be several study
commissions formed to talk about, you know, how do
we get this implemented, you know, how do we make
sure that this is something that we can pursue as a
country. And then there's also a section that
looks at a federal fund that would match one-fifth
of the smart grid investments made by nonfederal
entities. This is, of course, of interest to Duke
Energy, as we look at smart grid technologies and,
certainly while this is yet to be funded, we
certainly will keep our eyes open to see if there
are, one day, federal funds available for us to
pursue.

And then under Section 1307 of Title XIII is
regarding rate recovery, where the legislation just
encourages the states to consider authorizing
utilities to recover the costs related to the
deployment of a smart grid system. And, obviously,
we find that of interest, as well.

As I move on to the next slide, this is really
just an illustration to show that, you know, Duke
Energy is not out in front on this. We certainly
think we're out in front in the way we're Tooking
at smart grid technologies, the way we're 1looking

to maintain flexibility and having a long-term
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ALLOWABLE EX PARTE BRIEFING Duke / Smart Grid Activity 10

vision around smart grid technologies, but this
certainly isn't something brand new in our country.

You can see from the map that many utilities
are starting to implement smart grid technologies.
You can see penetration rates there in the bottom
right-hand corner where the orange 1is over 40
percent, the green is over 10 percent, and with
yellow over 4 percent penetration there, in terms
of where you're starting to see this technology
deployed.

COMMISSIONER HOWARD: Ms. Denton.

MS. DENTON: Yes.

COMMISSIONER HOWARD: I have a question on the
previous slide.

MS. DENTON: Yes, sir.

COMMISSIONER HOWARD: The last point, it
states that the recovery in a timely manner of
remaining book-value cost of any equipment rendered
obsolete by the deployment of the smart grid
system. Is that something you all will discuss
later, or what makes up some of that equipment that
might be considered obsolete by the smart grid
deployment?

MS. DENTON: Well, for example -- and I'11

certainly maybe defer that to Rob, but this might
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ALLOWABLE EX PARTE BRIEFING Duke / Smart Grid Activity 11

include things 1like your existing meters today.
You know, if you're going to put in smarter meters
and smarter technology, you might have an existing
meter today that's not fully depreciated that you
would be looking to recover.

MR. MANNING: I think that that's -- that
would be the primary target for this. A Tot of the
rest of the equipment I think that would be
considered obsolete has probably been out there
long enough to recover its value, but the meters --
in a 1ot of cases, states and companies have moved
towards automatic metering systems that were maybe
first technology, and this is extended technology
well beyond that, and while they may not be fully
depreciated, the value that comes from the new
meters surpasses the cost of Tetting those go
early. And we will talk more about that.

COMMISSIONER HOWARD: Okay, thank you.

MS. DENTON: Any questions on this slide,
before I move on?

[No response]

MS. DENTON: Okay, I'11 turn it over to Rob.

MR. MANNING: Thanks, Diane. And I have the
opportunity to talk about what's good about smart

grid. It's my job to keep the lights on in the
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Carolinas, and there are a 1ot of challenges to
keeping the Tights on in the Carolinas, as you
certainly well know through the years. And this
offers an opportunity to do it in a better way.

And it's the first real step change that I've seen
in 15 or 20 years, regarding how we might can
deliver service to the customers of the Carolinas
in a better way, not only offering them more choice
-- as you see from the first bullet up there, there
are a lot of opportunities to give customers
choice, that we are unable to provide today because
we don't have the technology and we don't have the
ready, available information at hand. We can begin
to offer those customers choice through some of the
technologies that are out there.

We believe there's an opportunity to reduce
outages, and certainly we know there's an
opportunity to reduce outage duration -- and I'1]1
talk a Tittle more about that -- and those things
have historically led to improved customer
satisfaction, and we would expect that to be the
case today, as well.

It does provide benefit to the company. There
are significant opportunities to gain operational

efficiencies. More information means we can
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operate our system in different ways than we
operate our system today, and we can create some
opportunities that give us better efficiency
through automation. there are system performance
issues about when and how we control our system
through that improved information that really
provides benefits to us as a company. And, of
course, it provides benefit to communities, because
-- and we'll talk some more about this -- we
believe there's an opportunity to reduce the need
for generation, associated with this, which
improves our footprint overall, as far as carbon.
Integrating renewables is something we'll talk more
about. The integration of renewables is a brand
new technology and something that I believe is
about to explode, and we are ready to take that
step. But we need some significant improvements in
technology to effectively do that. And certainly,
we believe it improves public safety and employee
safety, as well.

Just to get into a Tittle more detail, we've
actually been evaluating a number of components of
the smart grid technology for some time now. Most
of that equipment has been distribution automation

type equipment, and that has a 1ot to do with
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relays, the movement of old relay technology --
which is akin to the old tube market and the old
electromechanical relays, replacing those with
digital equipment. And it's that digital equipment
that allows you to make that step change in
information that's available. And really, the
smart grid is all about access to greater
information, and it requires -- for example, it
requires broadband communication. You really can't
transmit the level of data that you need to
transmit, without some sort of broadband
capability. So it's more than just putting new
stuff on the Tine; it's also creating an
opportunity to talk to that stuff that's out there,
and to talk with it two-way, so that you can make
decisions about what's actually happening in real-
time ways.

And we're moving down that road, but it is
taking some time -- and I'1l1 talk about this slide,
some, to just give you an example of how this
works, and this slide is really about meter reading
and metering.

This 1is an area where there are dramatic and
fast changes. We moved to automated meter reading,

which 1is that second step there -- oh, gosh, we

VOLUME 1

PuBLIC SERVICE COMMISSION OF SOUTH CAROLINA




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

ALLOWABLE EX PARTE BRIEFING Duke / Smart Grid Activity 15

started that in '98, and we completed that in the
early 2000s, 2000-2001 I believe, in the South
Carolina. And we have automatic meter reading
today.

Automatic meter reading looks Tike a device
that communicates via radio. We drive by it in a
van, and we can drive through a neighborhood and it
instantly accumulates all the readings in that
neighborhood. And we've had that for, what, eight
years or so, now. It's a wonderful technology, a
significant improvement over having a person
actually having to walk out, read that meter.
About one out of ten gets bitten by a dog, and, you
know, you have all those issues that you have to
deal with. And now we just ride through in a van.
And, in fact, we found in some of the areas with
higher duration, you can catch mountaintop to
mountaintop, so you don't even have to be in the
neighborhood to catch some of the meters.

It's a good technology, but it's one-way
technology. It doesn't tell us anything about
what's going on at that particular home site. We
don't know anything other than the kilowatt-hour
usage at that site through this meter.

The next box that you see there 1is advanced
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metering infrastructural, or AMI. And AMI has been
around for a number of years. It's becoming more
and more prolific, in this day and time, and when
you look back at the slide that had the states and
the percentage of deployment of those technologies,
a lot of that deployment 1is being deployed through
AMI .

AMI offers two-way communication. It gives
you the opportunity to query that meter from a
central location and find out some information
about what's going on there. The information in
AMI 1is relatively limited, though. You cannot find
out, for example, what's happening inside the house
through an AMI meter. You can only discover
whether or not the power is on, and whether or not
they're using energy at the time and what that
energy usage is. So, AMI has some Timitations, but
it is a step change over AMR, which is where we are
today.

We are actually looking at skipping the AMI
step and moving to what is an emerging technology,

and we're calling that "smart meters," which is
kind of the industry name for the newest iteration
of meters. And we're looking at moving straight

into a smart meter platform, and you can see the
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type of information provided with a smart meter far
exceeds the type of information provided by either
AMR or AMI.

We can begin to see exactly what's going on in
the home, and that provides that platform from
where you can reach out into the house and actually
help control things, or where you can reach out
into the house and provide the customer with
information they need to control things. It gives
us the opportunity to communicate on a real-time
basis and do things 1like remote disconnect, remote
connect. Those are the kinds of things that we're
not able to do today, at all. It gives us
information about voltage and Toad at that site, so
that if we are concerned about a Tow-voltage issue,
we might could send a query out and spot a smart
meter and find out what's actually going on at that
site, and then we can respond appropriately based
on that information.

It provides us with opportunity to know
whether or not there 1is power at that site. That
is something that we do not have today. Today we
expect a customer to call us when the power is off,
even with automated meter reading. A smart meter

gives us that opportunity to have that
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automatically done through a smart meter, such that
we will know the instant that any power is off.
And the applications for that, I think, are
tremendous. It allows us to move much faster on
outages. We don't have to wait for the logic of
multiple customer calls to roll in and tell us
where problems are occurring. And I'11l talk a
1ittle more about that when we talk about outages.

But also, for example, think about: You're a
turkey farmer and your houses are remote, and the
power goes off and you don't know it at the house,
and the power's off all night. Well, that creates
all kinds of problems, and we may figure out some
relationship between Duke and the turkey farmer
that allows us to monitor the power there on a
real-time basis, so that, if the power goes out,
we're there and we know that we need to repair that
in a matter of a few minutes.

COMMISSIONER MITCHELL: I appreciate you doing
that.

CHAIRMAN HAMILTON: How much is it going to
cost him?

[Laughter]
MR. MANNING: We'll leave that up to you guys.

Okay. If you take that one more step, and that
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step is the smart grid, it's the integration of
smart meters -- and not just the smart meter, but
the information that the smart meter gives you.
It's the integration of that information and meter
with the system itself.

This is primarily a distribution system model.
It means that the protective devices that are out
there along that distribution system will talk to
the meters, such that, if you realize there's a
real-time thing happening, you can deal with it,
and deal with it immediately.

And I'11 give you an example of that. Last
summer we had 20, 25 days in a row over 90 degrees
and our distribution system was severely stressed.
We had a 1ot of load issues. We had constantly --
we were out virtually every night, all night,
dealing with issues all around the system,
stressing wire, stressing transformers, stressing
protective devices.

What this system will allow you to do is
monitor that in real time and, if you have the
opportunity and if you've established this
relationship with customers to execute load control
on a real-time basis, you may spot, execute load

control in one subdivision, to reduce the Toad on
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that particular wire size, and hold it there until
night until you were allowed to recover some. And
in that way, you avoid an outage altogether, which
may have -- before, we would not have known that
that was occurring until after the outage had
already happened.

So you can start to see -- particularly if you
automate that sort of decision, you can start to
see how this might move amongst the millions of
customers and create a real step change in how that
system performs. It's really exciting to think
about the kinds of opportunities that this provides
you.

And it's not so much just the opportunity to
prevent, but also the response part -- and I'11
talk about that. In fact, let's move that today.

I do want to say one thing, though, about
renewable generation before we move to that slide.
We have struggled through the years to figure out
how to integrate someone who wants to put a
generator at their house and then connect it to our
system. And I will leave the rate issues up to
folks 1like Carol, because those are challenging
enough, but it's not just the rate issues; it's the

actual management of the flow of energy that occurs
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when you have multiple sites and multiple supplies
of energies. And if you think about the
implications of having a circuit with 2,000
customers on it, what if 1,000 of those people had
solar panels on their house? How would you
integrate that, such that you know which way the
energy is flowing, what the loads would be on the
wire? Some of the fuses, some of the devices we
have, only Took in one direction. So what if the
energy 1is turned round and flowing in the other
direction?

We really have a 1ot of Timitations in how we
can control and manage that grid today, and what
this technology provides you -- particularly, in
the smart grid technology -- is the opportunity to
know what that is in a real-time way, and adjust
the criteria associated with that circuit in a
real-time way, so that if you need to -- if you
need to lower the amount of current that it takes
to interrupt a protective device, you can do that
automated through a computer. If you need to raise
it, you can do that in an automatic way through a
computer. You just can't make that many decisions
on a real-time basis with human beings in today's

market.
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So if you're going to see a future that has
the integration of multiple deployed technology,
you really have to move in this direction to make
it work. Otherwise, it's just too much of a
challenge, I think, to get there.

So I want to talk just a Tittle bit about --
to give you an example of the difference -- to talk
a little bit about how we manage outages. And this
is kind of a graphic of how we would do that today.
Step one, an outage occurs. It's interesting, this
is not a tree outage, I see; it's a big X on a
pole, so it's something else. It's not a tree
outage. But the outage has occurred, and the way
that you deal with that today 1is, the customer must
call. If the customer doesn't call us, there are
only a few places where we actually know that an
outage has occurred. Those are beginning to move,
as we have deployed some of this technology as I
talked about beginning in 2006. We have a few
points out there on our system where we can monitor
it real-time ourselves.

But for now, for 95 percent of our customers,
in order for us to know that you have an outage you
have to call us. Now, in steps two, three, and

four, you'll either get a Tive voice at our call
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center or you may call 1-800-POWER-ON. In both of
those cases, they feed that information into our
outage management system, and our outage management
system will then cause that information to flow
through to a dispatcher. And the way that that
happens depends on how many outages there are, but
the routine, the way this would happen on any given
night, for the most part, is an outage ticket
actually prints out on the dispatcher's desk.

So it's kind of old school. That's the way we
do it on a routine basis, is the outage -- the
dispatcher's sitting there, something pops up on
her desk in a printout, and she takes that and she
will call a crew, a work crew, and will dispatch
them based on the information that's provided by
the outage management system.

That information is as good as the information
our customers give us. If a customer saw a
problem, then that's very helpful, and we provide
that information to the crew. More often than not,
what we get 1is, "I heard an explosion. I don't
know what it is." Or, "My transformer blew up."

We get a lot of transformers blowing up, in the
customer's eyes. And what we find is it's

something that's miles away that's created the
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problem. But when you dispatch the crew, you
dispatch the crew based on the information that you
have. And in many cases, that doesn't necessarily
send the crew to wear the outage occurs, but it
sends the crew to the customer's home, and then we
have to work our way back.

More often than not, it's dark. There are a
lot of times when lines are -- the City of
Greenville, for example, a 1ot of those Tines are
in backyards, and you find yourself at night
crossing fences, going in and out of yards, walking
through people's backyards at 2 a.m. with big,
giant flashlights, shining them up into the air
looking for problems.

So that's one of the challenges we face, and
that's one of the reasons that we have an outage
duration that takes a couple of hours to deal with
most outages on an average basis.

So once the crewman is able to find the outage
and restores the power, then we find ourselves
faced with an issue of do you call the customer
back or not, to confirm the power is back on? And
as you've known, I'm sure, through the years, we
have a policy of calling customers back. Now we

stop that at about 10 o'clock at night and we start
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it back about 6:30 or 7 in the morning, and that --
those time frames were actually -- they come from
the school of hard knocks, from calling some folks
at 2 a.m. and 3 a.m. and telling them, "Hey, did
you know your power's back on?" And you get a few
of those, "Do you think I'm an idiot or something?"
But it's not because we want to be nice; it's
because we don't know, until we call them. So it's
a part of our process to figure out what's out
there that is still off.

This is a big problem during a major storm.
During a major storm, we are not dispatching by
customer, because we have so many outages; we're
dispatching by protective device. And we may pick
up a protective device, but if a particular
customer's home is off because their service, for
example, has pulled away from the house, then
there's no way for us to know that, without
actually walking out to that customer's home or
asking that customer to call us back.

Now, if you look at how we would see it
working with smart grid -- and some of this is
experimental and we're just figuring out how to
make it work, but the flow is much different. Once

an outage occurs, we would expect that -- we will
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figure out how to make that meter immediately
contact us and tell us the power is off. And that
takes place in microseconds. In microseconds we
would know that the power 1is off, not only at one
place but all the places that are impacted. So you
don't have to wait for logic to roll up within our
outage management system to figure out, "Well,
there's 62 customers off; therefore, it must be
this protective device." This will instantly tell
you 62 customers are off, it's got to be this spot.

Not only will it tell you exactly what the
spot is, but it gives the dispatcher the option of
actually calculating, based on the information
provided by the devices and the meters, where could
that fault have occurred. We can analyze the fault
currents that came in across the protective devices
and we can tell from analyzing that circuit that it
looks 1ike there's a tree on the 1line between pole
6 and pole 16, and we make a dispatch of that crew
then within a few hundred feet of where there's a
tree on the T1ine. Much better than walking through
folks' yards and in the back of their homes at 2
a.m. Much better than that.

Yes, sir.

MR. MELCHERS: Quick question. Does it tell
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you that power is out by an absence of a signal?

MR. MANNING: Well, that's a good question,
because we haven't figured all that out yet. We're
still -- as Matt can tell you, we're working
through how that's going to happen. There are a
lot of different options that you can have. One is
you can constantly be looking out to see who has a
signal and who doesn't, and in that case you would
pick it up if they don't have a signal. So that
would be the absence of a signal. There's also a
technology that's called Last Gasp, which would
have a capacitor built into the meter, which would
say, once the power goes off, that capacitor will
discharge and send you an immediate signal, and
that's the last gasp that meter will give you
before it's out.

Matt, anything you would add? Matt's my
metering expert.

MR. SMITH: That's a tall order to live up to.
The one thing I would say is, the importance of
having the smart grid versus just the smart meter
is that your assets all along the distribution
system would work in concert to help you determine
if it's one meter in one home that's without power,

or if it goes further up the circuit or even the
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substation, so instead of having hundreds of
thousands of meters shouting their Tast gasp at you
and overwhelming you, it would work back into the
system and you may have five meters roll up to a
transformer, and then at that point the transformer
would take over and let the meters be quiet, and
then roll back up, and be checking all along the
way to say do I have power, do I have
communication, what is the issue, and again rolling
it back up to a point where it knows and then
telling us -- or back to the head-end system --
here's the problem, instead of being overwhelmed
with thousands and thousands of messages.

MR. MELCHERS: So all the technology choices
consider sending signals through the lines; it
wouldn’t be some type of a wireless?

MR. MANNING: It's a mixture of all of those.
In fact, we're still in pilot stages, so we haven't
determined exactly what we think the best
communication mechanism might be, but we're trying
all of it. We're trying powerline carrier, but
we're also trying cell phone modems, the same thing
that's on your Blackberry. And those are working
just fine.

So it probably will come down to what's the
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most reliable and what's the most reasonable cost.
Matt, anything you would add?

MR. SMITH: Well, I'11 just give an example of
what we're using today in one area: a powerline
carrier from the home, from the meter to the
transformer. You're on a very reliable, very easy-
to-use medium, the powerline, which goes to every
home. And then at the transformer it picks up a
wireless signal, which takes it to a local area, a
local area of wireless components, and then when it
gets to a certain backhaul point there's a fiber
line, the Internet basically, that then brings it
back to our head office. And as Rob said, we're
still trying these, but we're seeing that if we use
a combination of technologies, we get more reliable
communication and more secure communication.

So as you get closer to the home, you're
getting the most secure communication methodology,
and then as you move back into the system, you can
add insecurity; you can add software suites, et
cetera. But the combination, we're finding --
instead of using one technology -- the combination
gives us greater reliability and redundancy than we
could have with one technology.

CHAIRMAN HAMILTON: The time frame you're
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talking about would still be almost instant?

MR. MANNING: That's right.

MR. SMITH: Yeah, it's amazing. It is. And
you can reach out to that meter or those other end-
points, the transformer, instantly. You can send a
message asking it, "Do you have power? What is
your status?" And it's just Tike an e-mail or a
phone conversation, basically. It's that quick.

MR. MANNING: You start to see -- I can start
to see, because I also manage the transmission
system, and a lot of the systems that we have had
in place on the transmission grid for a long time
will make decisions in milliseconds, and there's no
human involved until after the fact. And you can
start to see that moving down onto the distribution
grid, so that instead of having a circuit with
3,500 people on it out of power, it may have
isolated a single transformer with only a few
customers on it. So, you dramatically improve
outage response for all the rest of the people on
that circuit, and you've got the information you
need to go repair that one particular area.

CHAIRMAN HAMILTON: Would it be so smart that
it possibly could correct itself or reroute power?

MR. MANNING: That's a great question, because
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Catherine just asked me in my other ear.

MS. HEIGEL: I'm sorry.

MR. MANNING: We do have places today where we
have that capability, but it's not as fast as this
would provide you that opportunity. The downtown
underground systems, for example, have backup
sources. In order to reroute, you need backup
sources. We have backup sources in some places,
but not many. Our system is predominantly a rural
system, and in a rural system it's more a spider
web out that doesn't connect back. In the cities,
however, we have a lot of interconnections, and
where we have those interconnections you can make
those real-time decisions to isolate down to the
fewest number of people impacted by an outage, and
you may choose to pick up people off the back side
of that circuit from a different circuit and
backfeed it from another direction.

So those are the kinds of things that are
certainly within the realm of possibility. And, in
fact, a number of those are already in play today.
There are things called -- there's an industry term
called self-healing network, so you can move
towards this self-healing network that would

eliminate outages for all but those directly
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impacted by that particular outage.

CHAIRMAN HAMILTON: So, the consumer could
basically, possibly just see a blink, and
everything takes care of itself.

MR. MANNING: Exactly, could just see a blink
and everything is restored. So it's a dramatic
improvement for the distribution customer. It's
the kind of things that transmission customers,
those largest customers who are served directly off
that transmission grid have come to expect through
the years. And we believe with this technology you
could start to push that out into the distribution
customers.

COMMISSIONER FLEMING: What about the other
states that have already had smart grid, are they
using a combination of these methods? Are you
learning from them?

MR. MANNING: I'm no expert on it, but we are
learning from it. 1In fact, we sit down with
Progress Energy, and Progress Energy is doing a lot
associated with fault-finding, for example, is one
of the options through the relays that are out
there. So we've been working with Progress on
that. We've been working with Florida Power &

Light. A Tot of people are doing small components
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of this. There's no one doing it all. And a Tot
of those states are deploying AMI, instead of smart
meters, so they don't really have the capability to
move in that direction.

A couple of examples: Georgia Power put 1in a
self-healing network a few years ago for the
Olympics, as an experimental -- on an experimental
basis. It's still in place today, and as far as I
know, 1it's still working and working well today,
just to serve the greater downtown area and the
area around the Olympics.

COMMISSIONER FLEMING: But I'm talking more
about Tike Pennsylvania and Wisconsin, that have so
much about notifying you all, the method of
notifying.

MR. MANNING: I don't -- Matt, do you know
anything more about Pennsylvania or --

MR. SMITH: I think it's similar to what Rob
was saying, they seem to be very isolated Tooking
at a metering solution, differently from the
distribution -- broader distribution grid, very
stepwise, so once they get the metering -- or, this
is what their plans appear or what they talked
about. They'll get the metering piece in place and

then build on top of that the smart grid, instead
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of looking at it holistically, how do we build this
more intelligently up front?

COMMISSIONER FLEMING: And you were saying
broadband is essential. 1Is that -- I know that you
all were experimenting in some neighborhoods,
putting broadband in earlier. Was this kind of a
precursor to that, this?

MR. SMITH: It has been. That was one of the
initial ideas of trying to use the powerlines as
much as we could for this entire smart grid
project. And we found that there's instances where
we can use that very effectively. The technology
has not kept pace like we thought it would, so
we're now looking at the combination of that and
wireless and even powerline -- non-broadband
powerline communication. But as Rob mentioned, the
real key is having broadband as deep into the
network as we can.

And when we say broadband, it's not
necessarily what you would think from a consumer
standpoint of being able to watch video on your
home computer, but fast enough to take packets of
information from millions of meters at a time. So
although it is a broadband, technically, it's not

what you would think in a consumer standpoint,
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broadband.

CHAIRMAN HAMILTON: Let me ask you, you
mentioned earlier about some places were doing part
but not all, and different people doing different
things. The meters that they have in now, are
those meters going to be obsolete when they have to
go to the next step?

MR. MANNING: That could very well be. The
metering -- the folks who manufacture the meters
today will tell you no, but I'11 give you an
example of one of the issues we've had, 1is when
Congress changed the time for daylight savings
time, we had to go out to 4,000 meters -- more than
4,000, I believe -- and actually make that
programming change in the meter. Meters become
obsolete very quickly. And I believe those AMI
meters -- correct me if I'm wrong, Matt -- I
believe those AMI meters will be considered
obsolete in short order. That's just personal
belief.

MR. SMITH: They're very much 1like a personal
computer with a meter technology inside of it. And
when you think about how rapidly computing
technology changes, although the metrology -- the

metering technology -- won't change much, all the
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components that surround it will change rapidly,
and just 1ike we see with cell phones and iPods and
personal computers, in seven to ten years there
likely will be something ten times better for at
least, you know, half or less of the cost. So I'm
with Rob, I think that we will see they will become
obsolete.

CHAIRMAN HAMILTON: And the basic smart meter
now, what's the approximate cost?

MR. SMITH: It can be anywhere from as low as
$60-65, up to $150-175, for a residential meter.
For a commercial or industrial meter, they can go
$3-400.

CHAIRMAN HAMILTON: Okay. Not as expensive as
I had thought they were.

MR. MANNING: They're also brand new. In
fact, the first group we got came right off their
test panel and were built by hand, manually. So,
we would -- and Matt and I have had this
conversation. We would expect that cost to come
down when we start ordering a 1ot more and they're
into -- we already have them into a mechanical
process today, but we would expect that cost to
come down as we increase the volume of orders.

MR. SMITH: Sure. Much 1like the computer,
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it's made up of components of plastic, silicon,
microprocessors, not copper and steel, so we're
seeing just the component parts, those costs,
decreasing because it's technology, just 1like,
again, the computer and iPod, what you bought a
year ago is much cheaper today. And because it's
the same component parts, we expect to see the same
price declines.

CHAIRMAN HAMILTON: Thank you.

MR. MANNING: The one analogy I've used when
I've talked about this 1is, if you think about AMR
and the movement from AMR to AMI, the two-way
communication, it's analogous to the old bag phone
that we all carried around in the car, to today's
cell phone. But when you're thinking about the
smart meter, it's moving from the bag phone to a
Blackberry, or something, that you not only have
voice communication but you also have data and
capability to go back and forth, and so forth.

CHAIRMAN HAMILTON: Talking about metering,
this is a good time for me to tell my meter story
that I just learned from a meeting I had in
Washington with a Commissioner from Connecticut.
He said at each family dinner that they went to,

that his brother-in-law was always on him about his
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utility bill. And, of course, if I Tlived in
Connecticut, I might be the same way. But anyway,
he said, well, he told him at Thanksgiving dinner,
said, "Look, Tet me pay for the people to come out
and check your meter and audit your utilities."

And I think it was a $15 fee, and the fellow agreed
to let him do it, so he did it.

They came out, checked the meter, and the
meter was slow, and they replaced it. And he said
he hasn't been -- he didn't get invited to
Christmas dinner.

[Laughter]

And this is supposed to be from the truth. So
the new meters aren't going to be slow or fast,
they'l11l be calibrated --

MR. MANNING: They'11l be calibrated and
accurate, and we actually have found some slow
meters in our tests and in our pilots, by putting
these out there.

CHAIRMAN HAMILTON: You always take a risk
when you ask you fellows to come check.

MR. MANNING: Absolutely. I have no doubt
that story is true.

COMMISSIONER HOWARD: Mr. Manning, I have a

question on my thought process. Is this program to
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be mandatory? I mean, are all your consumers going
to have to -- when you implement the program, will
all the consumers in a particular area, whatever
the case may be, will it be mandatory that they're
going to have to go to your smart meter?

MR. MANNING: That's an excellent question,
Commissioner, and I don't think we've figured that
out yet. We're still trying to figure the
technology out, to see what the availability might
be, and we haven't begun to start putting the
programs together on how we might offer those
programs, unless Carol or Diane -- you folks might
have any more information. I think the answer to
that question is, we don't know.

COMMISSIONER HOWARD: And then in follow-up --
it may be a premature question to follow up with,
but who would pay for the meters? I mean, assuming
here's the scenario: number one, it's mandatory;
you have to. Would you all put it in rate base, or
each customer pay for the meters. And again, if
it's volunteer, would the customer pay for the
meters or how would the cost of the meters be
distributed throughout the --

MR. MANNING: Our preference would be -- or,

do you want to take this? OQur preference would be
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that it would be a part of rate base.

MS. DENTON: Right, just as meters are today.

MS. HEIGEL: Today, correct.

VICE CHAIRMAN MOSELEY: But if I Tive next to
O'Neil and I Tet him get the smart meter, I don't
want a smart meter, so I'11 just let him pay for
it.

CHAIRMAN HAMILTON: No, you're going to help
pay for mine.

VICE CHAIRMAN MOSELEY: I know, if it's in the
rate base.

CHAIRMAN HAMILTON: And I appreciate it.

MR. SMITH: I think one fine point to put on
that, as we 1ook at how we would deploy across the
service territory, some of the operational benefit
is dependent on having a wide deployment. So if I
have one home that has a smart meter and the home
next to it does not, that 1likely increases my
operating cost because I'm reading that meter in
two different manners, so I may be sending a person
or a truck to drive by the one meter and then
reading the other over the communications system,
and we would 1likely see costs go up for
communication because we're doing it over fewer end

points, and through the drive-by or the mobile
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system, because we're driving by more areas picking
up less meters.

So, as Rob said, we haven't figured out what
that deployment 1is, exactly, but just the pure
economics point toward reducing operating costs by
leveraging millions of end points, or more of the
meters being the smart technology.

CHAIRMAN HAMILTON: Thank you.

MR. MANNING: One last point on this slide,
and I'11 move on, and that's under Step 7, which
really becomes Step 2, also: You don't have to
call anybody back. Once the power 1is restored, you
can go out and search, or you can have that meter
notify you immediately, so there's no requirement
to call anyone back to know that the power's back
on.

Particularly powerful during a major storm of
some sort. If there's a major storm outage, as we
talked about earlier, if the service is off at a
given house, I can go out and do a search in that
neighborhood and I can find out who is still off.
And that has significant opportunity for us to
reduce our cost during major storms.

As you know, the last couple of the days of a

storm are the most difficult to manage, because you
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have such dispersed outages, and we tend to hold
crews, not knowing what we have, until we figure
out what we have, and there's a lot of inefficiency
in that Tast day or two, and you could really zero
that down in a matter of moments, and possibly
release crews a day earlier than we're currently
releasing them today.

During a major storm in 2002, I think we were
well over $1 million a day on just crews that were
sitting out there, so you can start to see how you
can reduce those costs dramatically with that kind
of information.

COMMISSIONER MITCHELL: Yes, sir. If you
decide to implement this, will North Carolina and
South Carolina be brought in together, or would it
have to be a plan that maybe North Carolina has to
have a percentage before South Carolina, or will it
be jointly? Or have you even decided?

MR. MANNING: We haven't decided. We are
piloting it in both states. And this 1is the first
official meeting we've had on that, but we are
piloting it --

COMMISSIONER MITCHELL: So that means --

MR. MANNING: -- in both states.

COMMISSIONER MITCHELL: -- we're going to be
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first, then?
[Laughter]

MR. MANNING: This is the first official
meeting we've had. You could be first.

Diane, anything?

MS. DENTON: No, I think that's right. We
haven't decided, and as we said, we're kind of
taking the first step today, and Rob and Matt can
talk a Tittle bit about what we are doing now in
South Carolina.

MR. MANNING: Actually, I can move to the
slide. That's a good segue. We're putting out
about 7,500 meters in South Carolina, in the
Greenville area, this year. In fact, they will be
out in the first half of this year, so they will be
done by midsummer. And we are testing the
technology, the smart meter technology. It is
brand-new technology, and there are a 1ot of things
that we want it to do that we haven't quite gotten
it to do exactly the way that we want it.

We're still working those meters to make sure
that they meet requirements of accuracy,
consistency, reliability. So we're not quite ready
to make this ready for primetime, but it's getting

close. We're finding the accuracy level of the
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meters is excellent and we are finding that -- the
first batch of meters we got, for example, we had
to send half of them back. That error rate is down
dramatically at this point. We're down, what, the
2 percent range, I think, Matt?

MR. SMITH: Uh-huh.

MR. MANNING: So we're getting down into a
more manageable error rate with the production of
these meters. 1It's doing exactly the kinds of
things that you would expect in a pilot. It's
surfacing the issues that we know we have to deal
with from a technology perspective, and it’s
teaching the manufacturer how to build something
that can be useful in a productive way, instead of
just in a test way.

So, all that seems to be going well. But
we're also trying to figure out how we might deploy
lots of these, because if we want to put them
across two states, that's a lot of places to be.
And, in fact, Duke Energy's plan is to put them
across five states. So we have to figure out
what's our capability. How quickly can we deploy
them? How quickly do we want to deploy them? How
quickly can the manufacturer manufacture these

devices? How fast do you integrate these with
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other components of the smart grid? What are the
other components of the smart grid? There are so
many questions to be answered that we're still
working through today.

Anything, Matt, you would add?

MR. SMITH: Well, if I could just add about
the technology, although it is new and the
combination of the pieces of technology is new, the
technology itself is not, necessarily, and I'11 use
the meter for example. Across the world, there's
nearly 30 million of these types of meters. So
it's new for us, it's new to North America, and
putting the meter and the cell phone and the
powerline combination is somewhat new. Al1l the
devices themselves are not. And, again, I point to
having 30 million worldwide, so it's a pretty good
track record for us to look back on. We don't have
30 million, so, of course, we're interested in what
it means for us, not just those folks in Europe or
Asia.

COMMISSIONER FLEMING: Well, that was what I
was wondering, why is it still so experimental,
since it's already in other states?

MR. SMITH: vyeah, it's the combination of

technology that we're looking at, that Duke Energy

VOLUME 1

PuBLIC SERVICE COMMISSION OF SOUTH CAROLINA




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

ALLOWABLE EX PARTE BRIEFING Duke / Smart Grid Activity 46

specifically 1is looking at. And one of the core
tenets we've had in this project is that we want to
choose technology that is open architecture and
flexible, meaning you can take technology from
Company A and technology from Company B, and put it
together and it will work.

What we're seeing in other jurisdictions is
they're picking Company A as their technology
vendor, and they are implementing that technology
at all points along their system, so the meter
communication is all Company A. If they want to
integrate technology from Company B, they can't,
quite frankly, or they have a large integration
cost to be able to put those technologies together.

We are very focused on being able to use the
best technology from the best vendor. So our
metering company, we think, is one of the best
metering companies there is. We don't want them to
also have to be our communication provider. We
want to be able to go to those who are very best at
communication, 1like AT&T or Verizon, for example,
put those two technologies together, and have the
best of all classes.

And that's what's new, that's the challenge

that we face, the stuff that Rob mentioned is being
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tested, how that combination works, not necessarily
how each piece works.

COMMISSIONER FLEMING: So it won't be
standardized, then, across the country; it will be
unique to the power companies?

MR. SMITH: Well, we're working on trying to
get that standardized. We think our view of having
the best technology vendor 1in each space is the
best idea, and it's moving -- it's new enough in
each jurisdiction that we still are discussing that
as peer utilities, how do we get that Towest cost,
most optionality, best deal for our consumers,
moving forward.

What we want to avoid is coming back here in
ten years and saying, "Hey, we picked really good
technology for the time, but it's totally obsolete.
We have to take everything out." We may come back
and say, "Well, the meter's obsolete, but all of
our communication infrastructure, all of our
transformers, reclosers, et cetera, are fine, so
instead of having to take it all back, Tet's just
replace the obsolete part.”

So we're trying to share that view with our
peer utilities and help them see the advantage of

doing that today versus doing it in the future.
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MR. MELCHERS: Based on your figures on the
current slide, that priced out at up to $400 per
residence, and that cost includes the equipment up
the 1ine, not just the smart meter; is that right?

MR. SMITH: That's correct. What it includes
today would be the meter, the communication, a
collection mechanism to collect the data from the
meters, and then also some points on the
distribution system. So some of the transformers
where we are gathering information, some
distribution automation, but Timited at this point.

MR. MELCHERS: And since this is a pilot
project, you're saying this is a more-expensive-
per-meter solution.

MR. MANNING: Absolutely. It's an
inefficiency of every mechanism. It's a pilot with
every mechanism. It's first-generation technology
that was a part of the 7,500, so it's not anywhere
near as efficient as we can be on a large-scale
deployment.

MR. MELCHERS: What would be an optimistic
viewpoint on the magnitude of improvements on a
per-meter cost? 1In other words, if it's this $400
a unit right now, what are you hoping for if you

distribute this?
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MR. MANNING: 1I'11 let -- Matt's the project
manager. I'11 let him commit us.

MR. SMITH: Yeah, well --

MS. HEIGEL: You did call for an optimistic
view.

MR. MELCHERS: I did.

MS. HEIGEL: Just clarifying.

MR. SMITH: Well, I'11 try and bound this a
little bit by saying what we're looking at today
and what we think is realistic, and then we can
talk optimistic also.

But we think a 10 percent to 15 percent
reduction is achievable in the near term, being
from now to year three. So if we started deploying
today, we think by the time we got to year three,
we would be more efficient at putting it out on the
system and the component costs and operating costs
would come down enough that we would see a 10 to 15
percent reduction.

Being very optimistic, I think we could see
maybe a 20 to 25 percent reduction, and that would
depend on a few things, and the key things would be
enough manufacturing volume that vendors could then
buy in bulk and start to bring down that cost. And

when I say volume, it's likely 500,000 units or
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more a year. So when we're talking meters, I think
a full Tine of production is about 500,000 meters,
and that will drive the cost down probably as Tow
as they can go without going another 500,000. So
that's a big one.

The other are the vendor -- the partner costs,
so -- communication cost, for instance, if we
partner with a Verizon or an AT&T. When you start
the project and you have 1,000 transformers that
you're talking to, the cost will be much different
when you get up to 5,000 or 10,000. So again, by
year three, assuming their technology continues to
decrease in cost, we increase our volume of usage,
we would see some more discount.

It's new for our vendor partners also, so
Verizon, for instance, as we speak with them about
what we would use their network for, it's never
been used for that before. They've never collected
data from meters and transformers, and so they're
broaching this just 1ike we are, trying to figure
out what is the right price, how much will we use
their network, will they have to build their
network up to support us.

So there's a lot of dependencies that would

drive those costs. So I don't want to try and say
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there's no cost benefit or that we won't see any
decreases, but there are quite a few dependencies
that need to be worked out.

MR. MANNING: And obviously, you would not
want to spend this money unless you knew that there
were significant benefits and that those benefits
were not only to the customer but also to the
company. And I believe we've -- I believe we're
moving down that direction with these pilots
helping us identify the scope of those benefits.
And when we come back to discuss that, we'll have
more information around those.

MR. SMITH: And we're also -- just to add to
the South Carolina work we're doing, we're doing
some work in the Charlotte, North Carolina, area,
and then also in Ohio, in the Cincinnati area. So
we'll have multiple areas where we're pulling
information to help us make the best decision, not
just the one area. We would anticipate using what
we learn in Ohio, combined with what we Tearn here
in the Carolinas to drive the best decisions.

COMMISSIONER HOWARD: One other question.
Does innovative -- and I really appreciate the
proactive stance you're taking in this, but a

curiosity question. How do you arrive at a
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depreciation factor with -- you know, you're
anticipating changes in the future and you don't
know, so when you come into a rate case or whatever
the case may be, how would a depreciation factor be
determined?

MR. MANNING: That's a very good question and
it is related, I think, to what you saw in Title
XIII, to the reference regarding obsolete
equipment.

Carol, would you address that?

MS. SHRUM: Yeah, well, I think you're right,
Rob. I think that's an excellent question, and one
that we don't know the answer to yet. I know that
folks have started to think about what will we do
in our next depreciation study, when you have types
of equipment Tlike this that are rapidly changing in
what the technology is. So it certainly will have
to be evaluated.

COMMISSIONER HOWARD: Thank you.

MR. MANNING: One Tast slide. We thought --
and Matt has taken a lead on this as a project
manager. We thought that what we really needed is
a way to put all this together in one place, so we
could see everything working and understand how

it's all supposed to work, not just the smart meter
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but the smart grid, the integrated renewable
resources, all that together.

So what we've done is we are deploying four
labs, demonstration labs, if you will. The first
one is actually up at Furman University and it’s
near complete. In fact, we expect that to be open
in the summer. And it's a mock-up of our system, a
home, all the different technology options you
would have with this sort of system, so that you
can walk through and see how it would all work
together. We are planning one in Raleigh. The one
in Raleigh would be more geared towards regulators
and legislators, so that we could help people see
what are the kinds of technologies that we would be
using in those situations.

We are planning one in Charlotte, which is
much Tike the Furman University area; it's not
quite determined, the timeline on the Charlotte
one. Likewise, we're planning one in Cincinnati,
Ohio. Also, we haven't quite gotten the timeline
nailed on those, yet.

These provide an opportunity, and we'd love to
have you folks come and join us and walk through
those centers, whichever makes the most sense to

do, once we get those up and running.
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CHAIRMAN HAMILTON: Sounds great.

MR. MANNING: Now, we have an actual
futuristic video, and I'11 let Diane Denton show us
what those are. Diane?

MS. DENTON: Sure. We're just gearing that
up. This is a video that's been created through a
consortium of utilities to try and just get -- help
paint kind of the futuristic vision of smart grid
technology. So, it's illustrative. I mean,
everything that you see in here may or may not be
possible, may or may not be included in Duke
Energy's vision, but we found that it's really
helpful to kind of help paint the picture,
particularly from the customer's standpoint.

The year is 2015, and some students at Thomas
Jefferson High School have been asked to give
presentations on their family's energy use, their
home, and their communities. And we're just going
to show you -- the actual DVD that's being
developed has, I think, about eight 1ittle
vignettes on it. In the interest of time, we've
chosen three that we think are well representative
about what we've talked about today.

MR. MANNING: Thomas Edison High School.

MS. DENTON: Thomas Edison, yeah.
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[WHEREUPON, Video Clip #1 was presented;
a transcription of the audio portion
follows. ]

INSTRUCTOR: We talked about things Tike
carbon footprints and sustainable resources.
Jenna's report speaks to our section on protecting
the environment by lowering energy usage. Jenna.

STUDENT (JENNA): Okay. So, everything in our
lives 1is driven by electricity, right? For this
assignment, I decided to see how the utility
company could help us understand the way my family
uses energy and manage it better, reduce our carbon
footprint and all. So I gave them a call.

They told me the first step was to take a 1ook
at my family's account page. In our profile, I
found this big, glowing dot that measured how much
energy my family was using.

A Tot, it seemed, by how red the dot was. And
I could also see how we compared to our neighbors.
We were using a lot more energy. So I decided my
project would be to try to get smarter about how we
use energy, and try to do better than our
neighbors.

Our first step was pretty easy. We already
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had compact fluorescent bulbs in our house, but the
utility company encouraged us to switch to LED
lighting. They also helped us install a new
thermostat. Well, it's really more than just a
thermostat. It tells us the price of energy and
manages our heating and air conditioning. If the
price of energy is high and we're not at home,
it'll adjust automatically, saving energy and
saving us money. Even better, my dad can adjust
the settings from his computer, even if he's at
work.

The changes helped, but we still had a long
way to go. That's when my dad's competitive side
kicked 1in.

The utility's site showed us that it's better
to run appliances, like dishwashers, at low-energy
times, Tike at night. So, my dad installed smart
appliances that would do just that.

A widget on the utility web site showed us how
much we would save over time. The new appliances
weren't cheap, but we could easily calculate that
they would pay for themselves within a few years.

We replaced our washer and dryer, and even
automated all the Tlights 1in our house and, as you

can see, working with the utility, we're doing
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really well, even better than some of our
neighbors.

I never really thought that turning off a few
lights or adjusting the thermostat a few degrees
would make that much of a difference, but it does.
And now it's Tike the house thinks like we do. It
interacts with us. It's cool.

[WHEREUPON, Video Clip #2 was presented;
a transcription of the audio portion
follows. ]

INSTRUCTOR: Sometimes managing your energy
usage means controlling your expenditure. Joshua
is reporting on how his grandmother manages her
monthly budget. Joshua.

STUDENT (JOSHUA): For my report, I focused on
my grandmother. She's pretty resistant to change
and not very savvy when it comes to technology. I
even had to set up her Family Book page. [Students
laugh.]

Anyway, she recently retired and only gets her
pension, so she was looking for ways to better
manage her costs with her bills. The utility had
several options, but the one she got excited about
was signing up to have this smart meter installed

in her house, which gave her total control over her
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spending and helped her work with her utility to
better manage her energy usage.

COMPUTER VOICE (to grandmother): Hello, Mrs.
Anderson. The current balance on your account is
$67.15.

STUDENT (JOSHUA): She can see how much she's
spent at any time, how many units she was using
that day, what appliances were costing her the most
money, and when her next payment would be.

COMPUTER VOICE (to grandmother): Are you
happy with your bi-monthly payment plan, or would
you like to modify?

STUDENT (JOSHUA): Right away, she saw how
easy it was. She was the one who could control her
spending, and if she had any questions, there was
always a live representative available.

My grandmother 1liked the way she can manage
her spending and chose something called the Energy
Saver Plan. It's a tool kit full of options to
keep her energy usage in line with her budget.

Then, a month later, the heat wave hit. It
was one of those epic heat waves, 1ike 106 in the
shade. On the hottest day of the year, everyone
was using their air conditioner.

My grandmother was, too. She had it cranked
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all the way up. She was well on her way to
exceeding her energy budget for the month. So, the
utility company actually contacted her.

COMPUTER VOICE (to grandmother): We are
expecting that the heat wave will peak on
Wednesday. At your current energy usage, you will
exceed your target budget...

STUDENT (JOSHUA): My grandmother had asked
the utility to send a signal that would adjust her
thermostat by just a few degrees when energy prices
were the highest.

COMPUTER VOICE (to grandmother): To meet your
goal, we are preparing to send a signal
adjusting. ..

STUDENT (JOSHUA): But it also gave her the
choice of how much. She decided it was just too
hot. It was worth a few extra dollars to stay
comfortable.

COMPUTER VOICE (to grandmother): Would you

like to maintain your current temperature? Please

press "yes" or "no.
STUDENT (JOSHUA): So with the help of her
utility company, she's the one who's in control of

her budget, and also how she wants to live.
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MS. DENTON: I'm going to skip ahead two of
these, and go to one on outages.

[WHEREUPON, Video Clip #3 was presented;
a transcription of the audio portion
follows. ]

INSTRUCTOR: Maria, you're covering the recent
storm for your report. What happened when the
lights went out?

STUDENT (MARIA): Well, I'd always wondered
what was happening behind the scenes, so after last
month's big storm, I called the utility to find
out.

If you remember, that storm came up pretty
fast. And my grandmother was home that night, and
so was my mom. My dad was trying to get home from
work.

DAD’S VOICE (to Mom via phone): Honey, it
looks pretty bad out here. My GPS 1is telling me
there's a big storm coming. It's telling me to
take a different way home. It Tooks Tike I'm going
to be delayed.

STUDENT (MARIA): The utility company jumped
into action. There's this thing called the smart

grid that allows them to pinpoint the location of
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the outage. They dispatched workers to the scene
right away.

DISPATCHER’S VOICE: Dispatching 24, go to 525
Ridge.

STUDENT (MARIA): At the same time, they
reroute the electricity around the outage, which
means fewer people are sitting in the dark.

Out on the scene, the workers locate the
problem and send pictures and other information
back to the utility office. That helps them give a
real-time estimate as to when the problem will be
fixed. And then, the utility company lets their
customers know what's happened and when the power
should come back on.

Our backup system for things Tike our fridge
kicked in, when my mom got a message from the
utility. They let us know that the Tights would be
back on momentarily.

But my mom was still worried about my
grandmother. That's why she signed up for an
additional messaging service with the utility, that
lets her know the status of my grandmother's house,
as well.

MOM’S VOICE (to grandmother via phone): Hi,

Mom?
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STUDENT (MARIA): That way, my mom can call
her mom and tell her when the power is coming back
on. That takes a big load off both their minds.

So, with the help of the smart grid, the
utility company can pinpoint where outages are,
respond faster, reroute power. And most
importantly, get the lights back on faster.

MS. DENTON: I hope that's helpful. I think
you can see from even the questions that are on the
video, those are many of the questions we're asking
ourselves, you know: How would all of this work?
How would we develop new programs and services for
customers? And I think, as Rob and Matt continue
to work through the technology piece, certainly
from a customer service piece, we're also
developing different payment options, you know,
what are the types of offers that this will enable
us to offer customers, so all of that is still
being worked out.

MS. HEIGEL: And that effectively concludes
the presentation that we wanted to give you all
this morning. I would want to close by thanking
you all for your time and the interest and

questions that you have shown us today. We
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appreciate that and hope we've given you some idea
and sense of where we are and what we are doing.

We are encouraged by the Energy Independence
and Security Act of 2007, and are hoping that
federal funds will be made available to help
promote the deployment of smart grid technology,
and so we're keeping our eye on that at the federal
level and appropriations, accordingly. We are, as
you can see, excited about the possibilities that
the new technology does offer our business and our
business delivery model.

Again, I would just reiterate that we're not
here for any request today, and have appreciated
your time. Thank you.

CHAIRMAN HAMILTON: Thank you. Thank you,
very much. Do we have any final questions that
anyone would 1like to ask while we've got this group
together?

COMMISSIONER HOWARD: Mr. Chairman, I've got
one more.

CHAIRMAN HAMILTON: Al11 right, sir.
Commissioner Howard?

COMMISSIONER HOWARD: What criteria do you use
to determine who participates in the pilot program?

Do you use -- I don't know -- usage of houses,
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income, educational level? What areas do you
decide where to go to put in your pilot program?

MR. SMITH: At this point, it's been, for us,
our distribution system geography, more so than a
customer analysis. And as we've looked at the
different types of areas that we serve across our
five-state territory, we've tried to find areas
that we know we have in common that we'll need to
address. So, for instance, in the South Carolina
area, we're on a very rural circuit where we know
we have communication challenges, there are some
mountains and some areas that don't lend themselves
well to using just a pure wireless solution.

So at this point we have not done an analysis
of the type of customers that were on the circuit.
We actually analyze the circuit, primarily. Moving
forward, the way that we will do our other
programs, I guess, or the energy efficiency
programs I'm not as deeply involved with, I'm sure
there will be some way of screening customers for
that.

But, again, considering what we're talking
about today, the distribution side, the meter and
the distribution equipment, we're looking at our

system more so than the customer's.
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COMMISSIONER HOWARD: Thank you.
CHAIRMAN HAMILTON: Anything else?
[No response]

I'd 1ike to thank each of you for being here
today. 1It's been very informative and very timely.
And we appreciate the efforts you've put forward
and the time you've taken to keep us up-to-date on
what's going on with Duke Energy. Thank you, very
much. We stand adjourned.

[WHEREUPON, at 11:45 a.m., the
proceedings in the above-entitled matter

were concluded. ]
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» Overview of national Smart Grid activity

 Benefits of implementing a Smart Grid
 What Duke Energy has been doing around a Smart Grid

* Duke Energy’s plans for a Smart Grid in S.C

* Video — “A Day in the Life Of’ — a sneak peak at the
future of Smart Grid technology






~ What is a Smart Grid?

Energy Independence and Security Act of 2007 - Title
Xl — defines Smart Grid at a high level as:

The term “Smart Grid” refers to a distribution system
that allows for flow of information from a customer’s
meter in two directions: both inside the house to

thermostats, appliances, and other devices, and from
the house back to the utility.

Smart Grid is defined to include a variety of

operational and energy measures which includes, but
IS not limited to smart meters.






Energy Independence and Secu"rity Act ': |

. 0f2007

> Addresses many aspects of Smart Grid technology including:

» Section 1302 — DOE to report to Congress on the deployment of
Smart Grid technologies and any barriers to deployment;

> Section 1306 — DOE to create a program that reimburses the utility
20% of qualifying Smart Grid investments

> Section 1307 — Rate Recovery

» Each state shall consider authorizing each electric utility to recover from
ratepayers the costs relating to the deployment of a qualified smart grid
system including a reasonable rate of return;

» Each state shall consider authorizing any electric utility deploying a smart
grid system the ability to recover in a timely manner the remaining book-
value costs of any equipment rendered obsolete by the deployment of the
smart grid system

« Handout: Title XIlIl — Smart Grid






National Smart Grid Activity

No state has denied cost recovery of an AM! / Smart Grid project, aithough applications are pending in

several states. The most common recovery methods are trackers and building recovery into rate base.

B Over 40% penetration
B Over 10% penetration

(0 Over 4% penetration






Benefits of a Smart Grid

» Provide Benefits to Customers
» Reduce outages and outage duration
* Provide more options to customers
» Improve customer satisfaction

> Provide Benefits to the Company
» Gain operational efficiencies through automation
» Improve system performance through better, more timely
information

> Provide Benefits to Our Communities
* Provides environmental benefits such as integration of
renewables, carbon reduction
* Improves public safety and employee safety






| ~ Overview of Duke Energy’s Smart Grid Activity

Duke Energy has been evaluating Smart Grid
technologies since 2006

> Duke Energy Carolinas has been investing in Smart Grid
friendly equipment as

* New substation circuit breakers

« Electronic reclosers in high customer density areas
« Relay replacements
* New capacitor banks

« Back haul communications to substation sites






) We Are Building for Future Needs

Deployments are designed in part to
solve existing operational problems,
pbut with an emphasis on preparing

Duke for future technology

development and customer
requirements

Manual meter reading

+ Monthly kWh reads

Automatic Meter
Reading (AMR})
+ One-way or two-way

+ Monthly kWh reads

+ Interval data

+ Basic theft detection

+ Qutage/Restoration Detection

Advanced Metering
Infrastructure (AMI)

+ On-demand reads

+ Programmable load
intervals

+ Bi-directional and net
metering

« TOU, RTP, CPP pricing
options

+ Demand response

Smart Meters

+ Solid-state platform
* Integrated communications |
« Integrated disconnect switch |
> Remotely disconnect ’
> Remotely connect
» Power quality data
> Yoltage readings
> Current readings
> Power Factor
> Frequency
> Detailed power outage
data
* Remote programmable
* Remotely upgradeable
* Internal expansion port
> Future functionality






Creating a Digital Grid — Current Outage

__Management

Step 1

Outage occurs

Step3 &4

Outage report entered into the
outage management system and a
work crew is dispatched to find the

cause of the outage

Customer calls Duke
Energy to report outage

Step 7

Work crew remains on site
until power restoration can
be confirmed with customer

Step5&6

Work crew arrives on
scene, determines cause of
outage and repairs outage






~ Creating a Digital Grid — Future Outagéf_'

___Management

Step 1

Qutage occurs

Step3 &4

Outage report automatically created in
outage management system and
verified by Duke Energy personnel
‘pinging’ the meter

>
Step 2
Meter or other utility asset
automatically reports outage Step 58&6

to Duke Energy work center

Work center dispatches
S crew to a known location
tep 7 for repairs and restoration

Meter or other utility asset
confirms power restoration






Current Smart Grid Activity in South Carolina

* Cost of initial deployments:
$2.5 - $3.0 million
* Number of endpoints: ~7,500

* Timeline: First half of 2008
» Communication technology
deployed connecting existing
and new distribution assets.
» New line sensors deployed
» Meters and other endpoints
will be installed






Demonstration Labs Will Provide a “Hands On”

- Experience of How a Smart Grid Will Work

» Duke Energy Village Furman
University, Greenville, SC Cliffs
Cottage, physical home

« Smart Energy Center, Raleigh,
NC

Advanced Energy Company
partnership

Physical center 4-5,000 sq ft

» Duke Energy’s Customer
Resource Center, Charlotte, NC
Physical center, primarily non-
residential demonstrations

* Duke Energy’s Smart Energy
Center, Cincinnati, OH
Physical Center, 7-10,000 sq ft
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TITLE XIII--SMART GRID

SEC. 1301. STATEMENT OF POLICY ON MODERNIZATION OF
ELECTRICITY GRID.

It is the policy of the United States to support the modernization of the Nation's
electricity transmission and distribution system to maintain a reliable and secure
electricity infrastructure that can meet future demand growth and to achieve each of the
following, which together characterize a Smart Grid:
(1) Increas;\&use of digital information and controls technology to improve
reliability, security, and efficiency of the electric grid.
(2) Dynamic optimization of grid operations and resources, with full cyber-
security.
(3) Deployment and integration of distributed resources and generation, including
renewable resources.
(4) Development and incorporation of demand response, demand-side resources,
and energy-efficiency resources.
(5) Deployment of “smart' technologies (real-time, automated, interactive
technologies that optimize the physical operation of appliances and consumer
devices) for metering, communications concerning grid operations and status, and
distribution automation.
(6) Integration of “smart' appliances and consumer devices.
(7) Deployment and integration of advanced electricity storage and peak—shavmg
technologies, including plug-in electric and hybrid electric vehicles, and thermal-
storage air conditioning,
(8) Provision to consumers of timely information and control options.
(9) Development of standards for communication and interoperability of
appliances and equipment connected to the electric grid, including the
infrastructure serving the grid.
(10) Identification and lowering of unreasonable or unnecessary barriers to
adoption of smart grid technologies, practices, and services.

SEC. 1302. SMART GRID SYSTEM REPORT.

The Secretary, acting through the Assistant Secretary of the Office of Electricity Delivery
and Energy Reliability (referred to in this section as the ‘OEDER") and through the Smart
Grid Task Force established in section 1303, shall, after consulting with any interested
individual or entity as appropriate, no later than 1 year after enactment, and every 2 years
thereafter, report to Congress concerning the status of smart grid deployments nationwide
and any regulatory or government barriers to continued deployment. The report shall
provide the current status and prospects of smart grid development, including information
on technology penetration, communications network capabilities, costs, and obstacles. It
may include recommendations for State and Federal policies or actions helpful to
facilitate the transition to a smart grid. To the extent appropriate, it should take a regional
perspective, In preparing this report, the Secretary shall solicit advice and contributions
from the Smart Grid Advisory Committee created in section 1303; from other involved






Federal agencies including but not limited to the Federal Energy Regulatory Commission
("Commission'), the National Institute of Standards and Technology (" Institute'), and the
Department of Homeland Security; and from other stakeholder groups not already
represented on the Smart Grid Advisory Committee.

SEC. 1303. SMART GRID ADVISORY COMMITTEE AND SMART GRID
TASK FORCE.

(a) Smart Grid Advisory Committee-
(1) ESTABLISHMENT- The Secretary shall establish, within 90 days of
enactment of this Part, a Smart Grid Advisory Commiittee (either as an
independent entity or as a designated sub-part of a larger advisory committee on
electricity matters). The Smart Grid Advisory Committee shall include eight or
more members appointed by the Secretary who have sufficient experience and
expertise to represent the full range of smart grid technologies and services, to
represent both private and non-Federal public sector stakeholders. One member
shall be appointed by the Secretary to Chair the Smart Grid Advisory Committee.
(2) MISSION- The mission of the Smart Grid Advisory Committee shall be to
advise the Secretary, the Assistant Secretary, and other relevant Federal officials
concerning the development of smart grid technologies, the progress of a national
transition to the use of smart-grid technologies and services, the evolution of
widely-accepted technical and practical standards and protocols to allow
interoperability and inter-communication among smart-grid capable devices, and
the optimum means of using Federal incentive authority to encourage such
progress,
(3) APPLICABILITY OF FEDERAL ADVISORY COMMITTEE ACT- The
Federal Advisory Committee Act (5 U.S.C. App.) shall apply to the Smart Grid
Advisory Committee.

(b) Smart Grid Task Force-
(1) ESTABLISHMENT- The Assistant Secretary of the Office of Electricity
Delivery and Energy Reliability shall establish, within 90 days of enactment of
this Part, a Smart Grid Task Force composed of designated employees from the
various divisions of that office who have respounsibilities related to the transition
to smart-grid technologies and practices. The Assistant Secretary or his designee
shall be identified as the Director of the Smart Grid Task Force. The Chairman of
the Federal Energy Regulatory Commission and the Director of the National
Institute of Standards and Technology shall each designate at least one employee
to participate on the Smart Grid Task Force. Other members may come from other
agencies at the invitation of the Assistant Secretary or the nomination of the head
of such other agency. The Smart Grid Task Force shall, without disrupting the
work of the Divisions or Offices from which its members are drawn, provide an
identifiable Federal entity to embody the Federal role in the national transition
toward development and use of smart grid technologies.
(2) MISSION- The mission of the Smart Grid Task Force shall be to insure
awareness, coordination and integration of the diverse activities of the Office and
elsewhere in the Federal Government related to smart-grid technologies and





practices, including but not limited to: smart grid research and development;
development of widely accepted smart-grid standards and protocols; the
relationship of smart-grid technologies and practices to electric utility regulation;
the relationship of smart-grid technologies and practices to infrastructure
development, system reliability and security; and the relationship of smart-grid
technologies and practices to other facets of electricity supply, demand,
transmission, distribution, and policy. The Smart Grid Task Force shall
collaborate with the Smart Grid Advisory Committee and other Federal agencies
and offices. The Smart Grid Task Force shall meet at the call of its Director as
necessary to accomplish its mission.
(c) Authorization- There are authorized to be appropriated for the purposes of this section
such sums as are necessary to the Secretary to support the operations of the Smart Grid
Advisory Committee and Smart Grid Task Force for each of fiscal years 2008 through
2020.

SEC. 1304. SMART GRID TECHNOLOGY RESEARCH, DEVELOPMENT,
AND DEMONSTRATION.

(a) Power Grid Digital Information Technology- The Secretary, in consultation with the
Federal Encrgy Regulatory Commission and other appropriate agencies, electric utilities,
the States, and other stakeholders, shall carry out a program--
(1) to develop advanced techniques for measuring peak load reductions and
energy-efficiency savings from smart metering, demand response, distributed
generation, and electricity storage systems;
(2) to investigate means for demand response, distributed generation, and storage
to provide ancillary services;
(3) to conduct research to advance the use of wide-area measurement and control
networks, including data mining, visualization, advanced computing, and secure
and dependable communications in a highly-distributed environment;
(4) to test new reliability technologies, including those concerning
communications network capabilities, in a grid control room environment against
a representative set of local outage and wide area blackout scenarios;
(5) to identify communications network capacity needed to implement advanced
technologies.
(6) to investigate the feasibility of a transition to time-of-use and real-time
clectricity pricing;
(7) to develop algorithms for use in electric transmission system software
applications;
(8) to promote the use of underutilized electricity generation capacity in any
substitution of electricity for liquid fuels in the transportation system of the
United States; and
(9) in consultation with the Federal Energy Regulatory Commission, to propose
interconnection protocols to enable electric utilities to access electricity stored in
vehicles to help meet peak demand loads.
(b) Smart Grid Regional Demonstration Initiative-





(1) IN GENERAL- The Secretary shall establish a smart grid regional
demonstration initiative (referred to in this subsection as the 'Initiative')
composed of demonstration projects specifically focused on advanced
technologies for use in power grid sensing, communications, analysis, and power
flow control. The Secretary shall seck to leverage existing smart grid
deployments.
(2) GOALS- The goals of the Initiative shall be--
(A) to demonstrate the potential benefits of concentrated investments in
advanced grid technologies on a regional grid;
(B) to facilitate the commercial transition from the current power
transmission and distribution system technologies to advanced
technologies;
(C) to facilitate the integration of advanced technologies in existing
electric networks to improve system performance, power flow control, and
reliability;
(D) to demonstrate protocols and standards that allow for the measurement
and validation of the energy savings and fossil fuel emission reductions
associated with the installation and use of energy efficiency and demand
response technologies and practices; and
(E) to investigate differences in each region and regulatory environment
regarding best practices in implementing smart grid technologies.
(3) DEMONSTRATION PROJECTS-
(A) IN GENERAL- In carrying out the initiative, the Secretary shall carry
out smart grid demonstration projects in up to 5 electricity control areas,
including rural areas and at least 1 area in which the majority of
generation and transmission assets are controlled by a tax-exempt entity.
(B) COOPERATION- A demonstration project under subparagraph (A)
shall be carried out in cooperation with the electric utility that owns the
grid facilities in the electricity control area in which the demonstration
project is carried out.
(C) FEDERAL SHARE OF COST OF TECHNOLOGY
INVESTMENTS- The Secretary shall provide to an electric utility
described in subparagraph (B) financial assistance for use in paying an
amount equal to not more than 50 percent of the cost of qualifying
advanced grid technology investments made by the electric utility to carry
out a demonstration project.
(D) INELIGIBILITY FOR GRANTS- No person or entity participating in
any demonstration project conducted under this subsection shall be
eligible for grants under section 1306 for otherwise qualifying investments
made as part of that demonstration project.
(¢) Authorization of Appropriations- There are authorized to be appropriated--
(1) to carry out subsection (a), such sums as are necessary for each of fiscal years
2008 through 2012; and
(2) to carry out subsection (b), $100,000,000 for cach of fiscal years 2008 through
2012,





SEC. 1305. SMART GRID INTEROPERABILITY FRAMEWORK.

(a) Interoperability Framework- The Director of the National Institute of Standards and
Technology shall have primary responsibility to coordinate the development of a
framework that includes protocols and model standards for information management to
achieve interoperability of smart grid devices and systems. Such protocols and standards
shall further align policy, business, and technology approaches in a manner that would
enable all electric resources, including demand-side resources, to contribute to an
efficient, reliable electricity network. In developing such protocols and standards--
(1) the Director shall seek input and cooperation from the Commission, OEDER
and its Smart Grid Task Force, the Smart Grid Advisory Committee, other
relevant Federal and State agencies; and
(2) the Director shall also solicit input and cooperation from private entities
interested in such protocols and standards, including but not limited to the
Gridwise Architecture Council, the International Electrical and Electronics
Engineers, the National Electric Reliability Organization recognized by the
Federal Energy Regulatory Commission, and National Electrical Manufacturer's
Association.
(b) Scope of Framework- The framework developed under subsection (a) shall be
flexible, uniform and technology neutral, including but not limited to technologies for
managing smart grid information, and designed--
(1) to accommodate traditional, centralized generation and transmission resources
and consumer distributed resources, including distributed generation, renewable
generation, energy storage, energy efficiency, and demand response and enabling
devices and systems;
(2) to be flexible to incorporate--
{A) regional and organizational differences; and
(B) technological innovations;
(3) to consider the use of voluntary uniform standards for certain classes of mass-
produced electric appliances and equipment for homes and businesses that enable
customers, at their election and consistent with applicable State and Federal laws,
and are manufactured with the ability to respond to electric grid emergencies and
demand response signals by curtailing all, or a portion of, the electrical power
consumed by the appliances or equipment in response to an emergency or demand
response signal, including through--
(A) load reduction to reduce total electrical demand;
(B) adjustment of load to provide grid ancillary services; and
(C) in the event of a reliability crisis that threatens an outage, short-term
load shedding to help preserve the stability of the grid; and
(4) such voluntary standards should incorporate appropriate manufacturer lead
time.
(c) Timing of Framework Development- The Institute shall begin work pursuant to this
section within 60 days of enactment. The Institute shall provide and publish an initial
report on progress toward recommended or consensus standards and protocols within 1
year after enactment, further reports at such times as developments warrant in the





judgment of the Institute, and a final report when the Institute determines that the work is
completed or that a Federal role is no longer necessary.

(d) Standards for Interoperability in Federal Jurisdiction- At any time after the Institute's
work has led to sufficient consensus in the Commission's judgment, the Commission
shall institute a rulemaking proceeding to adopt such standards and protocols as may be
necessary to insure smart-grid functionality and interoperability in interstate transmission
of electric power, and regional and wholesale electricity markets.

(e) Authorization- There are authorized to be appropriated for the purposes of this section
$5,000,000 to the Institute to support the activities required by this subsection for each of
fiscal years 2008 through 2012,

SEC. 1306. FEDERAL MATCHING FUND FOR SMART GRID
INVESTMENT COSTS.

(a) Matching Fund- The Secretary shall establish a Smart Grid Investment Matching
Grant Program to provide reimbursement of one-fifth (20 percent) of qualifying Smart
Grid investments.
(b) Qualifying Investments- Qualifying Smart Grid investments may include any of the
following made on or after the date of enactment of this Act:
(1) In the case of appliances covered for purposes of establishing energy
conservation standards under part B of'title III of the Energy Policy and
Conservation Act of 1975 (42 U.S.C. 6291 et seq.), the documented expenditures
incurred by a manufacturer of such appliances associated with purchasing or
designing, creating the ability to manufacture, and manufacturing and installing
for one calendar year, internal devices that allow the appliance to engage in Smart
Grid functions.
(2) In the case of specialized electricity-using equipment, including motors and
drivers, installed in industrial or commercial applications, the documented
expenditures incurred by its owner or its manufacturer of installing devices or
modifying that equipment to engage in Smart Grid functions.
(3) In the case of transmission and distribution equipment fitted with monitoring
and communications devices to enable smart grid functions, the documented
expenditures incurred by the electric utility to purchase and install such
monitoring and communications devices,
(4) In the casc of metering devices, sensors, control devices, and other devices
integrated with and attached to an electric utility system or retail distributor or
marketer of electricity that are capable of engaging in Smart Grid functions, the
documented expenditures incurred by the electric utility, distributor, or marketer
and its customers to purchase and install such devices.
(5) In the case of software that enables devices or computers to engage in Smart
Grid functions, the documented purchase costs of the software.
(6) In the case of entities that operate or coordinate operations of regional electric
grids, the documented expenditures for purchasing and installing such equipment
that allows Smart Grid functions to operate and be combined or coordinated
among multiple electric utilities and between that region and other regions.





(7) In the case of persons or entities other than electric utilities owning and
operating a distributed electricity generator, the documented expenditures of
enabling that generator to be monitored, controlled, or otherwise integrated into
grid operations and electricity flows on the grid utilizing Smart Grid functions.
(8) In the case of electric or hybrid-electric vehicles, the documented expenses for
devices that allow the vehicle to engage in Smart Grid functions (but not the costs
of electricity storage for the vehicle).

(9) The documented expenditures related to purchasing and implementing Smart
Grid functions in such other cases as the Secretary shall identify. In making such
grants, the Secretary shall seek to reward innovation and early adaptation, even if
success is not complete, rather than deployment of proven and commercially
viable technologies.

(c) Investments Not Included- Qualifying Smart Grid investments do not include any of

the following:

(1) Investments or expenditures for Smart Grid technologies, devices, or
equipment that are eligible for specific tax credits or deductions under the Internal
Revenue Code, as amended.

(2) Expenditures for electricity generation, transmission, or distribution
infrastructure or equipment not directly related to enabling Smart Grid functions.
(3) After the final date for State consideration of the Smart Grid Information
Standard under section 1307 (paragraph (17) of section 111(d) of the Public
Utility Regulatory Policies Act of 1978), an investment that is not in compliance
with such standard.

(4) After the development and publication by the Institute of protocols and model
standards for interoperability of smart grid devices and technologies, an
investment that fails to incorporate any of such protocols or model standards.

(5) Expenditures for physical interconnection of generators or other devices to the
grid except those that are directly related to enabling Smart Grid functions,

(6) Expenditures for ongoing salaries, benefits, or personnel costs not incurred in
the initial installation, training, or start up of smart grid functions.

(7) Expenditures for travel, lodging, meals or other personal costs.

(8) Ongoing or routine operation, billing, customer relations, security, and
maintenance expenditures,

(9) Such other expenditures that the Secretary determines not to be Qualifying
Smart Grid Investments by reason of the lack of the ability to perform Smart Grid
functions or lack of direct relationship to Smart Grid functions.

(d) Smart Grid Functions- The term “smart grid functions' means any of the following:
(1) The ability to develop, store, send and receive digital information concerning
electricity use, costs, prices, fime of use, nature of use, storage, or other
information relevant to device, grid, or utility operations, to or from or by means
of the electric utility system, through one or a combination of devices and
technologies.

(2) The ability to develop, store, send and receive digital information concerning
electricity use, costs, prices, time of use, nature of use, storage, or other
information relevant to device, grid, or utility operations to or from a computer or
other control device.





(3) The ability to measure or monitor electricity use as a function of time of day,
power quality characteristics such as voltage level, current, cycles per second, or
source or type of generation and to store, synthesize or report that information by
digital means.
(4) The ability to sense and localize disruptions or changes in power flows on the
. grid and communicate such information instantaneously and automatically for
purposes of enabling automatic protective responses to sustain reliability and
security of grid operations.
(5) The ability to detect, prevent, communicate with regard to, respond to, or
recover from system security threats, including cyber-security threats and
terrorism, using digital information, media, and devices.
(6) The ability of any appliance or machine to respond to such signals,
measurements, or communications automatically or in a manner programmed by
its owner or operator without independent human intervention.
(7) The ability to use digital information to operate functionalities on the electric
utility grid that were previously electro-mechanical or manual.
(8) The ability to use digital controls to manage and modify electricity demand,
enable congestion management, assist in voltage control, provide operating
reserves, and provide frequency regulation.
(9) Such other functions as the Secretary may identify as being necessary or
useful to the operation of a Smart Grid.
(e) The Secretary shall--
(1) establish and publish in the Federal Register, within 1 year after the enactment
of this Act procedures by which applicants who have made qualifying Smart Grid
investments can seek and obtain reimbursement of one-fifth of their documented
expenditures;
(2) establish procedures to ensure that there is no duplication or multiple
reimbursement for the same investment or costs, that the reimbursement goes to
the party making the actual expenditures for Qualifying Smart Grid Investments,
and that the grants made have significant effect in encouraging and facilitating the
development of a smart grid;
(3) maintain public records of reimbursements made, recipients, and qualifying
Smart Grid investments which have received reimbursements;
(4) establish procedures to provide, in cases deemed by the Secretary to be
warranted, advance payment of moneys up to the full amount of the projected
eventual reimbursement, to creditworthy applicants whose ability to make
Qualifying Smart Grid Investments may be hindered by lack of initial capital, in
lieu of any later reimbursement for which that applicant qualifies, and subject to
full return of the advance payment in the event that the Qualifying Smart Grid
investment is not made; and
(5) have and exercise the discretion to deny grants for investments that do not
qualify in the reasonable judgment of the Secretary.
(f) Authorization of Appropriations- There are authorized to be appropriated to the
Secretary such sums as are necessary for the administration of this section and the grants
to be made pursuant to this section for fiscal years 2008 through 2012.





SEC. 1307. STATE CONSIDERATION OF SMART GRID.

(a) Section 111(d) of the Public Utility Regulatory Policies Act of 1978 (16 U.S.C.
2621(d)) is amended by adding at the end the following:
*(16) CONSIDERATION OF SMART GRID INVESTMENTS-
"(A) IN GENERAL- Each State shall consider requiring that, prior to
undertaking investments in nonadvanced grid technologies, an electric
utility of the State demonstrate to the State that the electric utility
considered an investment in a qualified smart grid system based on
appropriate factors, including--
'(i) total costs;
'(i1) cost-effectiveness;
'(iit) improved reliability;
*(iv) security;
*(v) system performance; and
*(vi) societal benefit.
'(B) RATE RECOVERY- Each State shall consider authorizing each
electric utility of the State to recover from ratepayers any capital,
operating expenditure, or other costs of the electric utility relating to the
deployment of a qualified smart grid system, including a reasonable rate of
return on the capital expenditures of the electric utility for the deployment
of the qualified smart grid system.
*(C) OBSOLETE EQUIPMENT- Each State shall consider authorizing
any electric utility or other party of the State to deploy a qualified smart
grid system to recover in a timely manner the remaining book-value costs
of any equipment rendered obsolete by the deployment of the qualified
smart grid system, based on the remaining depreciable life of the obsolete
equipment,
(17 SMART GRID INFORMATION-
"(A) STANDARD- All electricity purchasers shall be provided direct
access, in written or electronic machine-readable form as appropriate, to
information from their electricity provider as provided in subparagraph
(B).
(B) INFORMATION- Information provided under this section, to the
extent practicable, shall include:
'(i) PRICES- Purchasers and other interested persons shall be
provided with information on--
(D) time-based electricity prices in the wholesale electricity
market; and
*(1I) time-based electricity retail prices or rates that are
available to the purchasers.
*(il) USAGE- Purchasers shall be provided with the number of
electricity units, expressed in kwh, purchased by them.
‘(iit) INTERVALS AND PROJECTIONS- Updates of information
on prices and usage shall be offered on not less than a daily basis,
shall include hourly price and use information, where available,





and shall include a day-ahead projection of such price information
to the extent available.
*(iv) SOURCES- Purchasers and other interested persons shall be
provided annually with written information on the sources of the
power provided by the utility, to the extent it can be determined, by
type of generation, including greenhouse gas emissions associated
with each type of generation, for intervals during which such
information is available on a cost-effective basis.
(C) ACCESS- Purchasers shall be able to access their own information at
any time through the Internet and on other means of communication
elected by that utility for Smart Grid applications. Other interested persons
shall be able to access information not specific to any purchaser through
the Internet. Information specific to any purchaser shall be provided solely
to that purchaser.'.
(b) Compliance-
(1) TIME LIMITATIONS- Section 112(b) of the Public Utility Regulatory
Policies Act of 1978 (16 U.S.C. 2622(b)) is amended by adding the following at
the end thereof:
(6)(A) Not later than 1 year after the enactment of this paragraph, each State
regulatory authority (with respect to each electric utility for which it has
ratemaking authority) and each nonregulated utility shall commence the
consideration referred to in section 111, or sct a hearing date for consideration,
with respect to the standards established by paragraphs (17) through (18) of
section 111({d).
“(B) Not later than 2 years after the date of the enactment of this paragraph, each
State regulatory authority (with respect to each electric utility for which it has
ratemaking authority), and each nonregulated electric utility, shall complete the
consideration, and shall make the determination, referred to in section 111 with
respect to each standard established by paragraphs (17) through (18) of section
111(d).",
(2) FAILURE TO COMPLY- Section 112(c) of the Public Utility Regulatory
Policies Act of 1978 (16 U.S.C. 2622(c)) is amended by adding the following at
the end:
‘In the case of the standards established by paragraphs (16) through (19) of section
111(d), the reference contained in this subsection to the date of enactment of this Act
shall be deemed to be a reference to the date of enactment of such paragraphs.'.
(3) PRIOR STATE ACTIONS- Section 112(d)} of the Public Utility Regulatory
Policies Act of 1978 (16 U.S.C. 2622(d)) is amended by inserting “and paragraphs
(17) through (18)' before “of section 111(d)".

SEC. 1308. STUDY OF THE EFFECT OF PRIVATE WIRE LAWS ON THE
DEVELOPMENT OF COMBINED HEAT AND POWER FACILITIES.

(a) Study-
(1) IN GENERAL- The Secretary, in consultation with the States and other
appropriate entities, shall conduct a study of the laws (including regulations)






affecting the siting of privately owned electric distribution wires on and across
public rights-of-way.
(2) REQUIREMENTS- The study under paragraph (1) shall include--
(A) an evaluation of--
(i) the purposes of the laws; and
(ii) the effect the laws have on the development of combined heat
and power facilities;
(B) a determination of whether a change in the laws would have any
operating, reliability, cost, or other impacts on electric utilities and the
customers of the electric utilities; and
(C) an assessment of--
(i) whether privately owned electric distribution wires would result
in duplicative facilities; and
(i1) whether duplicative facilities are necessary or desirable.
(b) Report- Not later than 1 year after the date of enactment of this Act, the Secretary
shall submit to Congress a report that describes the results of the study conducted under
subsection (a).

SEC. 1309. DOE STUDY OF SECURITY ATTRIBUTES OF SMART GRID
SYSTEMS.

(a) DOE Study- The Secretary shall, within 18 months after the date of enactment of this
Act, submit a report to Congress that provides a quantitative assessment and
determination of the existing and potential impacts of the deployment of Smart Grid
systemns on improving the security of the Nation's electricity infrastructure and operating
capability. The report shall include but not be limited to specific recommendations on
each of the following;
(1) How smart grid systems can help in making the Nation's electricity system
less vulnerable to disruptions due to intentional acts against the system.
(2) How smart grid systems can help in restoring the integrity of the Nation's
electricity system subsequent to disruptions.
(3) How smart grid systems can facilitate nationwide, interoperable emergency |
communications and control of the Nation's electricity system during times of 5
localized, regional, or nationwide emergency.
(4) What risks must be taken into account that smart grid systems may, if not
carefully created and managed, create vulnerability to security threats of any sort,
and how such risks may be mitigated,
{b) Consultation- The Secretary shall consult with other Federal agencies in the
development of the report under this section, including but not limited to the Secretary of
Homeland Security, the Federal Energy Regulatory Commission, and the Electric
Reliability Organization certified by the Commission under section 215(c) of the Federal
Power Act (16 U.S.C. 8240) as added by section 1211 of the Energy Policy Act of 2005
(Public Law 109-58; 119 Stat. 941).







Allowable Ex Parte Briefing before the Public Service Commission of South Carolina
Duke Energy’s Smart Grid Activity
Friday, March 28, 2008

Summary of Video Clips:

As part of the allowable ex parte briefing, we will be showing three parts of a video that was
developed to illustrate the possibilities of smart grid technology. The video takes placs in the
Year 2015 and students at Thomas Edison High School are providing presentations on the "Day
in the Life of Energy Users, Their Families and Communities.”

Video Clip #1 - Protecting the Environment by Lowering Energy Use
Jenna's presentation to her class is about how the utility company can help her family
understand how her family uses energy and helps them to use it more effectively. Jenna
and her dad access the utility's website to see their real-time usage information. By
better understanding how they are using energy, they are able to make better choices
about when and how they use energy in order to reduce their consumption. This family
significantly reduced their energy use and environmental footprint by installing a smart
thermostat, more efficient lighting and smart appliances.

Video Clip #2 — Managing Energy Usage Through A Budget
Joshua's presentation to his class is about his grandmother who is on a fixed income.
His grandmother has chosen to participate in a utility program that, using smart metering
technology, can help her manage her energy consumption to a specific budgeted amount
each month, Through real-time information, the grandmother can see things like how
much energy she has used already, how many units, and what appliances are using the
most energy. During a heat wave, the utility proactively contacts her to let her know that
at the present usage rate, she will exceed her budgeted amount. The grandmother gets
to choose between having the utility manage her usage in order to stay on budget or she
may choose to spend a litile more and stay comfortable through the heat wave. Smart
grid technology can allow customers to proactively manage their energy use to a budget,
~ without giving up the option to stay comfortable.

Video Clip #3 ~ Storm QOutage Restoration
Maria's presentation is on a recent storm that caused outages in her nelghborhood The
smart grid allowed the utility to pinpoint the location of the outage and more accurately
dispatch workers to the cause of the outage, The utility was aiso able to re-route
electricity around the damage so fewer customers were without power, Further, the utility
was able to more accurately predict when the power would be back on and proactively
contact customers about restoration times.








